Surveillance for hepatocellular carcinoma (HCC) in high risk groups including those with cirrhosis as well as with chronic HBV infection is recommended by several practice guidelines including those by the Asian Pacific Association for the Study of Liver (APASL) [1] , the American Association for the Study of Liver Disease (AASLD) and the European Association for Study of The Liver (EASL). The evidence supporting the surveillance recommendations in these guidelines is based on evidence of intermediate strength, although arguably the evidence is strongest for HCC surveillance in individuals infected with HBV in Southeast Asia. For example, two randomized controlled trials were conducted in China among individuals with chronic HBV infection with and without cirrhosis. In one placebo-controlled randomized study of nearly 19,000 HBV-infected patients, it was shown that HCC surveillance with both abdominal ultrasound and serum AFP repeated at 6-month intervals resulted in a 37 % reduction in HCCrelated mortality [2] . However, the other randomized controlled trial of 5,581 HBV-infected patients reported that serum AFP repeated at 6-month intervals did not result in a significant reduction in overall mortality [3] . The latter study was smaller and had detected HCC less frequently than the first study and therefore could have suffered from a lack of adequate statistical power. In addition to these two randomized trials, a population-based surveillance program using serum AFP every 6-months among HBVinfected patients in Alaska reported that, during a 16-year follow-up period, patients with HCC who received surveillance had significantly longer 5-year survival compared with historical controls (42 vs. 0 %, respectively) [4] . Last in the evidence hierarchy, several nonrandomized trials and observational cohort and case-control studies have reported that patients who undergo HCC surveillance are diagnosed at an earlier stage of HCC, are more likely to receive potentially curative therapy, and have a significant reduction in cancer-specific mortality compared with patients detected with symptomatic HCC [5, 6] .
The ''efficacy'' of HCC surveillance reflects the degree to which surveillance produces the expected result under controlled conditions chosen to maximize the likelihood of observing an effect if it exists. By contrast, ''effectiveness'' addresses the extent to which HCC surveillance is beneficial when deployed in medical practice settings [7] . Effectiveness takes into account external factors such as individual patient characteristics, health system features, and societal influences. For HCC surveillance to be effective, several steps need to be enacted. These include (1) identification of high risk patients who are appropriate for surveillance (HBV and HCV with advanced fibrosis/ cirrhosis), (2) availability and accessibility of HCC surveillance to patients at risk in appropriate health care settings, (3) recommendation of the intervention by health care providers, (4) acceptance of HCC surveillance by patients, (5) adherence to surveillance, recall and follow-up at the recommended intervals, the benefits of therapy, (6) availability of appropriate diagnostic test follow-up for abnormal surveillance, and (7) availability of efficacious curative or palliative treatment once HCC is diagnosed. Given the multiplicity of components involved with determining HCC surveillance effectiveness, one could assess the interactions between these factors to arrive with an estimate of how one particular intervention would perform in everyday practice. Under a hypothetical scenario, the overall effectiveness drops with small decrements in the rates of HCV or HBV diagnosis (e.g., only 70 % get tested), access to surveillance (80 %), recommendation for surveillance (80 %), acceptance by patients (80 %), adherence to recommended intervals (80 %), proper followup (80 %) and timely availability of diagnostic and therapeutic options (80 %). Assuming that these are independent probabilities and thus multiplying them by each other and by the estimated efficacy of HCC surveillance in clinical trials (i.e., 35 %), the resulting effectiveness could be as low as 6 % (0.35 9 0.7 9 0.8 9 0.8 9 0.8 9 0.8 9 0.8 9 0.8).
The study by Park et al. [8] reported the results of a survey in the Republic of Korea, an area endemic for HBV (seroprevalence of the HBV surface antigen was 4.1 %). Among the 436 HBV-infected persons, approximately 27 % were up to date with HCC screening, but more than half (52.9 %) had never been screened. Self-reported awareness of HBV infection was significantly associated with current HCC screening (odds ratio = 2.82; 95 % CI 1.64-4.84). This finding is in agreement with other studies from the United States indicating that the extent of utilizing HCC surveillance in clinical practice is low. In a study of 13,002 HCV-infected US veterans diagnosed with cirrhosis during 1998-2005, only 12 % received annual surveillance in the 3 years following their cirrhosis diagnosis, and less than 50 % received a surveillance test in the first year following cirrhosis diagnosis [9] . Several retrospective US studies among patients with newly diagnosed HCC also found very low rates of surveillance prior to their HCC diagnosis [10, 11] .
The study by Park et al. and other studies highlight that the most basic step in the cascade between efficacy and effectiveness, namely screening for HBV (and HCV in US studies) and informing patients of their status (positive or negative), is shockingly defective. In addition, these studies show that, even among high risk groups, there is low utilization of HCC surveillance. The reasons for these additional drop-offs are unclear and are currently the subject of examination from multiple groups, but likely reflect a combination of cognitive (knowledge of surveillance and diagnosis methods or therapeutic options) as well as logistical factors, such as the need for repeated testing over relatively short periods of time, somewhat complicated diagnostic evaluation for HCC, and the limited availability of potentially curative options such as liver transplant centers to refer patients who are diagnosed with HCC. These obstacles need to be identified and tackled for the successful implementation of any effective HCC surveillance program.
